As noted in the main text, trace hydrolysis/air oxidation in the Nb(IV) systems can lead to Nb(V) products.
(b) Figure S1 (a) The structure of [NbOCl 3 (Me 2 S)]] showing the atom numbering scheme and with ellipsoids drawn at the 50% probability level. Hydrogen atoms are omitted for clarity. Selected bond lengths (Å) and angles (°): Nb1−O1 = 1.744(3), Nb1−O1 ii = 2.224(3), Nb1−Cl1 = 2.336(1), Nb1−Cl2 = 2.310(1), Nb1−Cl3 = 2.360(2), Nb1−S1 = 2.692(2), Nb2−O2 = 1.746(3), Nb2−O2 ii = 2.232(3), Nb2−Cl4 = 2.332(2), Nb2−Cl5 = 2.336(1), Nb2−Cl6 = 2.344(2), Nb2−S2 = 2.684(1); O1−Nb1−O1 ii = 172.5(2), O1−Nb1−Cl1 = 97.6(1), O1−Nb1−Cl2 = 100.3(1), O1−Nb1−Cl3 = 96.3(1), O1−Nb1−S1 = 93.9(1), Nb1−O1−Nb1 i = 171.9(2), O2−Nb2−O2 ii = 173.16(7), O2−Nb2−Cl4 = 97.5(1), O2−Nb2−Cl5 = 99.7(1), O2−Nb2−Cl6 = 97.0(1), O2−Nb2−S2 = 93.3(1), Nb2−O2−Nb2 i = 168.9(2). Symmetry operation: i = x, −y+1/2, z+1/2, ii = x, −y+1/2, z-1/2, (b) the polymeric chain.
The NbCl and NbS distances seem unexceptional, and the disparate NbO are similar to those found in solid NbOCl 3 , S1 which is dimeric with each niobium in an edge-linked distorted octahedron of four chlorines and two trans oxides (NbO = 2.203(3), 1.758(3) Å), which weakly link the dimers into polymer chains. As briefly described in the main text there is some ambiguity over the bridging unit. The molecule exhibits inversion symmetry at the centre of the Nb 2 Cl 2 Se 4+x core -the discussions below are with reference to the asymmetric unit.
Initial refinements proceed as expected with the large electron density peak refined as a single Se atom, this has the expected geometry for such a species forming a μ 2 bridge (cf. Ta-Se in [Ta 2 Cl 4 (μ-Se) 2 {o-C 6 H 4 (CH 2 SeMe) 2 } 2 ] 11 2.484(2), 2.489(2) Å). However, significant electron density remains asymmetrically above (1.302A) and below (0.982A) this site and free refinement of the occupancies give the values below, and the geometry of the 2 new positions is consistent with an Se 2 unit 29 (2.73(1), 2.65(1)Å). The difficulty of interpretation arises from the occupancy sum of 1.0 so that a mixture of single bridge and double bridge situations cannot exist without also involving a partially vacant bridge site. The complex [Nb 2 Cl 4 (S 2 )S(tht) 4 ] S2 is a sulphur bridged analogue of the minor component reported here.
Refined occupancies of the electron density peaks:
The difference peaks appear to represent real electron density (not Fourier truncation peaks). 
Refinement:
EADP Se3, Se3a & Se3b was required to retain realistic thermal parameters.
Overlay of CCDC CAMZUL (Nb-S) S2 and the current structure (Nb-Se) comparing the potentially similar bridging arrangements.
The minor species could also be interpreted as a single bridging Se with a butterfly shape (sometimes sitting above and sometimes below the plane of the major species). We thank a reviewer for this suggestion. J. Chem. Soc., Dalton Trans., 1983 , 2251 
